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V-CILLIN 


(penicillin V potassium, Lilly) 


intense antibacterial activity 

V-Cillin K produces greater anti- 
bacterial activity in the serum 
against the common pathogens 
than any other oral penicillin.'-3 


unsurpassed safety 


No form of penicillin has been 
shown to be less allergenic or less 
toxic than V-Cillin K.4.5 


proved clinical effectiveness 


Documented experience with 
penicillin V and potassium peni- 
cillin V reveals the clinical excel- 
lence of V-Cillin K. 


Eli Lilly and Company 
Indianapolis 6, Indiana, U.S.A. 


133216 


Now at lower cost to 
your patient 


Prescribe V-Cillin K, in scored 
tablets of 125 and 250 mg., or 
V-Cillin K, Pediatric, in 40 and 
80-cc. bottles. 
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St. Vincent Hospital, Santa Fe 


Management of Acute Renal Failure 


Introduction: Dr. Victor Berchtold 


I understood Dr. Ellis to say that we were to 
discuss acute renal failure primarily due to acute 
tubular necrosis. Other terms have been used 
in the past to describe this condition, among 
those commonly used have been lower nephron 
nephrosis or acute tubular nephrosis. In looking 
over some of the literature concerning this matter 
I was surprised to find that’ the syndrome was 
first described in 1923 and was apparently forgot- 
ten until about 1941. It was re-emphasized again 
in 1946. 


.Many Causes 


There are many causes of acute renal failure, 
among them prolonged shock from any cause, 
severe burns, transfusion reactions, crushing in- 
juries, various drugs, poisons, and of especial 
importance to the urologist, the hemolysis due to 
absorption of a hemolyzing solution into the blood 
stream during a transurethral resection. 


I think the latter is one of the good arguments 
against attempting to resect a very large prostate. 
The longer the time involved and the more the 
bladder is distended the more likely you are to 
produce hemolysis by passage of the irrigating 
solution into the blood stream, In this respect, 
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there have been many solutions recommended for 
irrigation fluid other than sterile water and they 
are quite widely used. 


Reduce Field of Vision 


I have never used them because they reduce the 
field of vision and I’ve felt that since we know the 
dangerous situations and can avoid them, exces- 
sive hemolysis should not occur. 


The safest, procedure is to avoid over-distention 
of the bladder and not to attempt to resect too 
large a prostate. 


Early in the course of acute renal failure oligur- 
ia and anuria occur and it is important to be 
certain of this by measuring the urinary output 
by catherization or with an indwelling catheter. 

There will be retention of nitrogen, retention of 
electrolytes, electrolyte imbalance, and retention 
of water. 


Giving Water for Diuresis 


Many of us looking back can remember giving 
large quantities of water in an attempt to bring 
about diuresis. I think we usually brought about 
something else. As we have gained knowledge of 
the pathologic physiology involved in this condi- 
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tion, therapeutic efforts have been more enlight- 
ened and results more encouraging. It is nice to 
know that the renal tubular epithelium is capable 
of regeneration and will regenerate if the patient 
survives long enough. 

Various methods of treatment are directed to- 
wards permitting survival sufficient for this to take 
place. The other discussants are going to go into 
the various details of treatment. 


Case Presentation: Dr. Howard Seitz 
Record No.: 34258 G. A. Age: 40 years 
This middle aged white male restaurant em- 
ployee was brought to St. Vincent Hospital, 
March 3, 1960 by friends who found him lying 
on the floor in his bathroom with his shoulder and 
arm against a heater. At the time of admission he 
was confused and unable to give an account of 
the accident, His friends thought he had probably 
fallen while taking a shower and they thought 
that he had been lying, as they found him, for a 
period of at least several hours. 


Minor Burns 


Examination on admission revealed minor sec- 
ond degree burns of the right arm, hand and 
shoulder and a small burn over the left iliac crest. 
The right arm and shoulder were markedly swol- 
len and there was extensive suffusion of blood into 
the soft tissues. The right arm and shoulder were 
completely paralyzed and there was a loss of skin 


sensation of this extremity. It was initially thought - 


that the man had suffered a fractured humerus, 
however, the x-rays on admission were negative. 


Cold and Clammy 


Examination revealed the patient to be in shock, 
having no obtainable blood pressure, and his skin 
felt cold and clammy. 

After the administration of intravenous glucose 
the blood pressure rose to 108/68 and the pulse 
was 96. 

The initial blood count revealed 23.2 gms. of 
Hemoglobin, PCV 67 per cent and a WBC of 
27,200 per cmm. 

During the first 24 hours of hospitalization the 
urinary output was 300 cc. The patient appeared 
to be improving by March 4, 1960; however, the 
urine output for this 24 hour period was only 
100 cc. 

On March 5, the patient again became confused 
and began vomiting. At this time the BUN was 
found to be 58 mgs/100 ml.; Sodium, 137 mEq/L; 
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Potassium 4.7 mEq/L; Chlorides, 81 mEq/L. 

By March 6, the BUN had risen to 80 mgs./ 100 
ml. and the Potassium to 7.9 mEq/L. Vomiting 
persisted and the patient continued to be confused 
and drowsy. Late in the day of 3/6/60 peritoneal 
lavage was carried out. 

On March 7 the patient’s sensorium was clearer. 
The serum Sodium on this date was 130 mEq/L; 
Chlorides, 92 mEq/L; Potassium, 6.0 mEq/L; and 
BUN, 92 mgs/100 ml. 

During the following five days the patient’s clini- 
cal condition was moderately improved and the 
following electrolyte values were noted: 3/8/60: 
BUN, 79 mgm per cent; Sodium, 132 mEq/L; 
Potassium, 4.9 mEq/L; Chlorides, 91 mEq/L. 

The urinary output was 80 ml. for 3/8/60. 
3/9/60: Urine output 950 ml./24 hours. 3/10/60: 
Urine output 1825 ml., BUN, 98 mgs. per cent, 
K: 5.0 mEq/L. 3/11/60: Urine output 2200 ml., 
BUN, 104 mgs. per cent, K: 4.0 mEq/L. 3/13/60: 
Urine output 2750 ml., BUN, 92 mgs. per cent, 
K: 3.4 mEq/L. 

During the next week the BUN returned to 
near normal and the patient was discharged in 
fairly good condition 3/21/60. 


Discussion: Dr. R. C. Derbyshire 

I would summarize this case very briefly by 
saying this was a man who developed lower neph- 
ron nephrosis or acute tubular necrosis, the cause 
of which was not known. The history was unob- 
tainable, however, the patient had at least two 
possible reasons for developing his condition. He 
was in shock on admission. We do not know how 
long he was hypotensive before he was found. 


Possible Crush Syndrome 


A second: possible reason would be that this 
man had a crush syndrome, although this may be 
a misnomer in this case. He did have the equiva- 
lent of a crush injury due to a tremendous hema- 
toma of his arm. 

Regardless of why, he did develop classic 
symptoms of lower nephron nephrosis. I would 
like to add one thing to the case protocol. During 
the 24 hour period of March 4, his urinary out- 
put was actually 100 cc’s, the following day 35 
ce’s, and the output from then on, I believe, is 
accurate in the protocol. 

This patient gave us an opportunity to try 
peritoneal dialysis and I would like to discuss this 
procedure in some detail. 
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Peritoneal dialysis was first found in 1923 to be 
a feasible method for removing toxic substances 
from the blood of patients with renal failure. (1) 
Acceptance of the method in the United States 
has been slow because of the many complications 
which have been reported. The most important of 
these are peritonitis, overhydration, drainage diffi- 
culties, and electrolyte abnormalities. 


Hazard of Peritonitis 


As recently as 1948 Frank, Seligman, and Fine 
(2), reporting on a series of patients in whom they 
had employed a sump drain, stated, “The continu- 
ing hazard of peritonitis makes it necessary to 
regard the method as still in the experimental 
stages, and it should not be considered for routine 
clinical use.” 


After perfection of the artificial kidney, interest 
in peritoneal dialysis waned further and has only 
recently been revived mainly by the efforts of 
Maxwell and his associates (3) and Doolen and 
his group (4). Maxwell, impressed by the fact that 
treatment with an artificial kidney remains a 
formidable and costly procedure and that this 
technique should be limited to relatively few hospi- 
tals serving large population areas, devised an 
improved method of peritoneal dialysis which will 
be described this evening. In cooperation with 
Don Baxter, Incorporated, he and his asso¢iates 
have devised a safe, efficient method and have 
eliminated the majority of the pitfalls in other 
methods. 


The present technique of peritoneal dialysis is 
simple, can be initiated at the bedside, and, after 
the dialysis is well started, can be handled by any 
intelligent nurse after a few minutes of instruction. 
The only materials needed are the solutions and 
tubing, a scalpel, a trocar, a special catheter and 
sutures. The solutions, tubing and catheter can be 
obtained from Baxter and arrive sterile and ready 
for use. It is possible to prepare the solution in the 
hospital but this is risky as well as cumbersome and 
time consuming. The appropriate equipment can 
be stocked by the hospital and is ready for use at 
all times. 


The composition of the dialyzing solution is: So- 
dium 140 M eq per liter; chloride: 101 M eq. per 
liter; calcium: 4.0 M eq./L; magnesium: 1.5 m. 
eq per liter; lactate: 45 m. eq per liter and dex- 
trose: 15 grams per liter. The total osmolarity is 
372 milliosmols per liter. It is essentially a potas- 
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sium free extracellular solution with enough dex- 
trose added to increase the osmolarity to 372 
milliosmols per liter, somewhat higher than the 
levels found in uremic patients. This prevents ab- 
sorption of the fluid from the peritoneum and over 
hydration. Potassium is intentionally omitted for 
use in uremia but may be added when used for 
barbiturate and other types of poisoning in which 
the serum potassium level is normal. 


To each two liters of solution are added 25 
mgm. of tetracycline and 10 mgm. of aqueous 
heparin. The use of heparin is discontinued after 
three exchanges if the outflow fluid is not bloody. 


The technique of insertion of the catheter is 
simple and, although a Duke trocar is recom- 
mended, the ordinary small paracentesis trocar is 
adequate. The catheter is constructed of semi- 
rigid nylon 11 inches long, is slightly curved at the 
tip and has a rounded, unperforated end. The 
distal three inches are perforated with multiple 
small holes with smooth edges placed close to- 
gether. 


Heparin Used 


This type of catheter along with the use of 
heparin does much to eliminate difficulties with 
outflow caused by plugging by fibrin or with 
omentum. Another type of catheter, devised by 
Doolen (4) and his group, seems promising and 
employs the same principle, the only difference 
being that the holes are recessed in small groves 
which should further help in preventing blockage. 


I should like to present briefly the technique of 
peritoneal dialysis as employed in a recent case, If 
you are interested in further details I refer you to 
the excellent articles of Maxwell (3) upon which 
much of this presentation is based. The trocar is 
inserted in the lower midline of the abdomen 
under local anesthesia after meticulous prepara- 
tion of the skin. 


The incision must be small and every effort 
must be made to obtain a snug fit around the 
catheter to prevent leakage. After the peritoneum 
has been entered the stylet is withdrawn and the 
trocar advanced its full length. The catheter is 
then inserted and trocar withdrawn. The catheter 
is aimed dorsally and towards the right or left 
lumbar gutter. It can be manipulated by changing 
the direction of the trocar or by direct rotation 
from the outside. 


The catheter is connected to two liters of dialy- 
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zing fluid by means of a y-tube to which the 
heparin and tetracycline have been previously 
added. The fluid is then allowed to flow into the 
abdominal cavity by gravity which usually re- 
quires from five to ten minutes. When the bottles 
are empty but the tubing still full the tubing is 
clamped and the bottles placed on the floor beside 
the bed. 


The fluid is allowed to remain in the abdomen 
for one hour at the end of which the clamps are 
removed from the tubing and the fluid removed by 
siphonage. While drainage is taking place two 
more liters of solution are prepared and at the 
completion of drainage are connected to the cathe- 
ter with fresh tubing. Usually between 30 and 50 
liters of fluid are used over a period of from 24 to 
36 hours depending upon the indications. A care- 
ful record of intake and output is kept. 


Peritonitis 


The most frequently reported complication of 
peritoneal dialysis, peritonitis, has been largely 
eliminated by the method described. The essential 
points are assured sterility of solutions and tubing, 
the employment of an entirely closed system, the 
use of new sterile tubing with every addition of 
fluid, and the prophylactic use of tetracycline. 
Maxwell (3), reporting 76 cases in which peri- 
toneal dialysis was employed, encountered no in- 
stance of peritonitis. Forty three cultures of fluid 
at the end of dialysis were sterile and in sixteen 
cases which came to autopsy there was no evidence 
of peritonitis. 


In the case under discussion, for the first few 
hours considerable difficulty was encountered with 
outflow, probably due to the fact that with the 
first introduction of the solution air was allowed to 
enter the system. This was most troublesome and 
it was finally necessary to modify the procedure to 
the extent that for several hours the filling and 
drainage of the abdominal cavity was made a 
continuous procedure. But the following day the 
system began to function much better and com- 
plete drainage could be affected in thirty minutes. 
We never attained the ideal of fifteen to twenty 
minutes for drainage as described by Maxwell (3). 


If peritoneal dialysis is adopted for routine use, 
there are certain refinements in technique which 
I believe should be instituted. The patient should 
be weighed daily as a precaution against overhy- 
dration. Frequent cultures should be taken from 
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the recovered dialyzing fluid. Chemical analyses 
of the dialysate would also be of value. These 
measures were not used in this case for various 
reasons. 


Contraindications 


There are few absolute contraindications to 
peritoneal dialysis. The most important is pre- 
existing peritonitis. A relative contraindication is 
recent extensive abdominal surgery although this 
is not regarded as seriously as in the past. Remote 
abdominal surgery is in itself no contraindication 
although the site of the scar might influence one 
in the placing of the catheter and extensive adhe- 
sions might preclude the use of the procedure. 


The indications for the use of peritoneal dialy- 
sis are essentially the same as those for the em- 
ployment of the artificial kidney. These are not 
uniform but in general it can be said that clinical 
signs and symptoms of uremia should be regarded 
as more definite indications for dialysis than ab- 
normal biochemical findings (5). 


Parsons and McCracken found a reliable corre- 
lation between daily increments in BUN and the 
necessity for dialysis. Using early mental symp- 
toms as indications they noted that conservative 
therapy was adequate when the BUN rose by 
only 10 mgm. per 100 ml, daily but in patients 
with daily increments of 15 to 30 mgm. usually 
one or more dialyses were required. Of course 


- another indication is threatened potassium poison- 


ing not controllable by cation exchange resins. 


Peritoneal dialysis has other applications than 
in renal failure. It is often effective in removing 
excess fluid in chronic nephritis with edema. In 
such cases the dialyzing fluid is modified by the 
addition of glucose to give a concentration of 
seven per cent. It has also been found to be effec- 
tive in the treatment of certain cases of poisoning 
such as those due to barbiturates, boric acid and 
salicylates. 


Boric Acid Poisoning 


Recently Segar (6) reported on the use of peri- 
toneal dialysis in boric acid poisoning in three 
small infants. Exchange transfusions had been of 
no benefit in removing the poison but peritoneal 
dialysis removed large amounts- as determined by 
measurements of the recovering fluid, The size of 
the patient is no contraindication to dialysis and 
furthermore the artificial kidney has not yet been 
adapted to use in such small patients. 


SOUTHWESTERN MEDICINE 


A 
‘ 
| 
s 
is 
h 
ce 
f 
di 
th 
PE 
at 
In 
Ti 
ste 
all 
| 


The mortality rates of artificial kidney centers 
both in the United States and abroad are consist- 
ently about fifty per cent. Although the number of 
cases in which peritoneal dialysis has been used is 
smaller, the mortality compares favorably with 
that following use of the artificial kidney in renal 
failure. The highest mortality has always occurred 
in post traumatic cases, the lowest in post partum 
patients with nephrotoxic renal failure. 


Comparison to Renal Dialysis 


It might be interesting to compare peritoneal 
dialysis with dialysis with the artificial kidney. 
Both methods have certain advantages and dis- 
advantages. A main disadvantage of the artificial 
kidney is its expense, not only initially but in up- 
keep and operation. Its use requires a team of 
experts including two physicians who must be in 
constant attendance for six hours or more, It re- 
quires at least five pints of blood for priming and 
more in reserve in case of emergency. On the 
other hand the artificial kidney is more efficient in 
that the average required time of dialysis is six 
hours as compared with from 12 to 36 hours in 
peritoneal dialysis, although the latter eventually 
accomplishes the purposes as well as the artificial 
kidney. 


It is obvious that in certain cases with absolute 
contraindications peritoneal dialysis cannet be 
employed and in such the use of the artificial 
kidney is mandatory. The main advantages of 
peritoneal dialysis are its relative simplicity and 
ease of operation and the fact that it can be 
started within thirty minutes of the time that it 
is decided that dialysis is indicated. 


It requires a minimum of personnel and after it 
has been begun it can be operated by any intelli- 
gent, well infornied nurse. Furthermore, in a small 
hospital, and the majority of hospitals in this 
country are in this class, the need for dialysis of 
any type arises seldom and peritoneal dialysis of- 
fers a great advantage under these circumstances. 


In conclusion, I am not presenting peritoneal 
dialysis as a method to be used to the exclusion of 
the artificial kidney. Each has a definite place and 
peritoneal dialysis has been presented as an altern- 
ative method of treatment which is frequently 
indicated in preference to the artificial kidney. 
The equipment for peritoneal dialysis can be 
stocked in any hospital and kept in readiness at 
all times. 
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Dr. Ellis: 


I would like to introduce to you Dr. Cecil Dill- 
ingham from Albuquerque. Dr. Dillingham is in 
charge of the artificial kidney unit at the Lovelace 
Clinic, and we are fortunate indeed that he has 
consented to come to Santa Fe tonight to discuss 
this important means of treating acute renal fail- 
ure. Dr. Dillingham. 


Use of Artificial Kidney: Dr. Cecil Dillingham 


In the protocol I see that I am placed between 
two rather formidable rivals, these being peritoneal 
dialysis and exchange resins, I would like to allay 
this competitive idea, however, because the artifi- 
cial kidney is certainly not a rival of these other 
methods of treating acute renal failure. 


At first I felt hemodialysis was a desperation 
measure, used only when all else had failed. I now 
consider this wrong. I would like to make three 
points briefly about acute renal failure and pre- 
sent a short case. 


First, if possible, let us prevent renal shut down. 
The methods, of course, involve many generalities. 


Adequate Hydration 


One of the measures that we can undertake is 
to obtain adequate hydration before stress, because 
an insult to the kidney is more apt to result in 
acute renal failure in a dehydrated patient with 
a low urine output. 


Second, if acute renal failure does develop, let 
us not permit these patients to get any worse than 
necessary before instituting corrective measures 
such as dialysis. Dr. Derbyshire has mentioned the 
fact that the worse these patients become the more 
likely they are to die, in spite of a completely 
normal battery of chemistries. More and more 
thought is being given to the concept of prophy- 
lactic dialysis in patients who are in renal shut 
down. 


Third, dialysis is an adjunct and not a substitute 
for more conservative therapy. 


I would like to mention briefly a case of a 48 
year old man who was hospitalized following an 
accident in which he was pinned under a truck. 
He had multiple abrasions and fractures. Initially, 
his NPN was 183 mg. per cent, bicarbonate 15 
mEq/L and potassium 8.2 mEq/L. The man was 
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stuporous, He was hurriedly placed on the artifi- 
cial kidney, and after 50 minutes the potassium 
level was reduced to 5.1 mEq/L. The electrocard- 
iogram taken at the time of the potassium level 
demonstrated rather marked changes indicative of 
hyperkalemia, and we felt that it was urgent that 
the situation be remedied immediately. Within 50 
minutes, there was a marked improvement in the 
electrocardiogram. I do not have the data on the 
amount of potassium removed at this time, but 
one could guess probably 75 or 100 mEq. 


This patient made an uneventful recovery, but 
I believe that if it had not been for the emergency 
therapy to remove potassium he might have died. 


It has been noted that the artificial kidney is a 
more difficult procedure and requires closer super- 
vision by more personnel than peritoneal dialysis. 
It is also more expensive. Hemodialysis, however, 
is faster, and I wonder if, in some cases, this might 
be vital. 


Cation Exchange Resins: Dr. Wilfred Friedman 


Cation exchange resins are therapeutic agents 
which may be used to control hyperkalemia asso- 
ciated with acute renal insufficiency. These agents 
are not intended to replace artificial dialysis, but 
their use early in the clinical course may reduce 
the necessity for dialysis, or prolong the intervals 
between dialyses. 


These are most innocuous agents having none 
of the drawbacks of dialysis, e.g. 1) trained team 
—expensive equipment; 2) large amounts of blood 
to prime equipment, and surgical procedures; 3) 
rapid electrolyte changes may be hard on an ill 
patient. 


Early trials with resins were complicated with 
fecal impaction. This is no longer a problem with 
finely ground resins. Resins remove potassium at a 
much slower rate than dialysis and in the case that 
Dr, Dillingham just presented certainly would not 
have been fast enough. 


Cation exchange resins are non-irritating, in- 
soluble, inert compounds. They are administered 
orally or rectally and remain wholly in the G.I. 
tract. A resin is made of two components, a base 
and an active attached group. The base is a syn- 
thetic long chain, cross linked polymer of large 
molecular weight. This is inert and variations in 
basic structure alter exchange capacity. The at- 
tached groups are bound at multiple sites. 
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They are either strongly ionized acid (sulfonic, 
-SO,H) or weakly ionized acid (carboxylic, 
-COOH). The strong acids are active at a pH 
above 3, the weak above pH 5. The binding capa- 
city increases as the pH rises. The effect of a resin 
is directly proportional to the concentration of the 
ion in the solution and inversely proportional to its 
concentration on the resin. 


Resins are capable of disassociating as acids or 
alkalies when suspended in solutions of appropri- 
ate pH. When placed in an alkaline solution H 
ions are replaced by other positive charged ions 
such as Na or K. Thus the resins remove ions 
from solution. This reaction occurs when the acid 
form of a cation exchanger is introduced into the 
alkaline intestinal fluids of a patient. As long as 
the pH remains alkaline the cation remains bound 
to the resin and is evacuated with feces, 


Affinity for Cations 


Affinity for cations vary, in order of decreasing 
magnitude: Ca, Mg, K, Na, NH,. These resins 
remove large amounts of Na as well as K. 


In carboxylic resins H ions replace all other 
cations in exchange position in solutions of pH 
below 7. The upper G.I. tract is more acid and 
the lower more alkaline. This permits free absorp- 
tion of essential cations in the upper intestinal 
tract. 


With the use of resins in acute renal failure the 
serum K can be effectively held to normal; or 
brought down. This loss of base may precipitate 
acidosis. This can be controlled with sodium bicar- 
bonate or lactate. 


If vomiting is a problem the resin can be given 
by enema. The oral route is however preferred. 
The daily oral dose is 40-50 grams. This can be 
given in divided doses in glucose and water. A 
10 per cent tap water solution is used in enemas, 
usually B.I.D. The enemas are retained as long as 
possible. Cleansing enemas are given every 24 
hours. 


Patients accumulate K at variable rates. This 
depends on 1) their previous state of K metabo- 
lism; 2) extra renal losses; 3) excessive gains— 
tissue or cellular breakdown. It is wise to start 
therapy as soon as the diagnosis is made. At pres- 
ent the use of cation exchange resin early in the 
clinical course can reduce the necessity for dialysis 
or prolong the intervals between dialysis. 
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Dr. Ellis: 


Dr. Bergere Kenney has consented to discuss 
the measures one may take in treating acute renal 
failure, particularly when the previously discussed 
means of therapy are not available. Dr. Kenney. 


Medical Management: Dr. Bergere Kenney 

I would not agree with the thesis that one 
resorts to medical management only when the 
previously described means of treatment are not 
available. A number of cases of acute renal failure 
do not require dialysis. This particularly applies 
to the nephrotoxic group, in which the only dis- 
ease is the presence of some abnormal physiology 
within the kidney. 


This would include patients with placenta pre- 
via, acute hemorrhages in otherwise healthy per- 
sons, some poisonings, and blood transfusion re- 
actions. 


Highest Mortality Rates 


The highest mortality rates in this syndrome are 
in those cases associated with other diseases, for 
example, in surgery of the aorta, and operations 
for carcinoma of the prostate. In these latter situ- 
ations, very frequently the necessity of resorting to 
supplementary therapy becomes apparent; but in 
many cases you are on fairly safe ground sitting 
tight for a while, in order to observe develop- 
ments. 


In the course of evaluating a patient for surgery, 
there are certain precautions one must take. We 
certainly would avoid unnecessary surgery on 
someone who has hemophilia or thrombocytopenic 
purpura. 


Polycythemia Vera 


Polycythemia vera and other conditions in which 
there is a thrombocythemia are characterized by 
increased thrombosis, and they are also character- 
ized by an increased tendency to hemorrhage. I 
think it is an interesting speculation that the pa- 
tient in question tonight had a high red count, cell 
volume, hemoglobin and white count. There is no 
mention made of platelets in this particular pa- 
tient, but it is quite possible that this patient was 
polycythemic and bled excessively, developing a 
large hematoma from minor trauma; and _ this 
could be the mechanism precipitating his acute 
renal failure. 


There are several situations in which abnormal 
coagulation occurs in the process of treatment or 
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surgery. In afibrinogenemia, the fibrinogen is often 
reduced through a process of increased fibrinolysis, 
and not necessarily by the congenital absence of 
fibrinogen. One example is carcinoma of the pros- 
tate, another abruptio placenta, another bactere- 
mia. A factor to remember is the bleeding ten- 
dency which may occur in uremia. The individual 
who is developing uremia has a tendency to bleed, 
and may have further hemorrhage complicating his 
already abnormal situation. 


Transfusions 


I would like to say one word about transfusions. 
The principal indication for transfusion in surgical 
patients is massive hemorrhage. One unit of blood 
is inadequate for this purpose. The patient who 
has bled massively needs multiple transfusions, and 
in treating only the shock of surgery or of trauma, 
and not that of hemorrhage, one can use other 
means. Using one unit of blood to maintain a 
patient’s blood pressure during a surgical proce- 
dure is hazardous, regardless of the excellence or 
lack of excellence of the laboratory. 


Dr. Dillingham pointed out that there are many 
ways that we can kill these people. This is true. 
First of all, we can drown them. 


They may develop pulmonary edema on the 
basis of an excessive amount of extracellular fluid. 
An intrinsic method of accumulating this extra- 
cellular fluid is through the marked increase in 
protein and fat breakdown which occurs in very 
ill people. A by-product of this catabolic activity 
is the production of water. An intrinsic flooding of 
tissue with water of tissue breakdown may be a 
major factor in the over hydration of these pa- 
tients. 


One will frequently see surgical patients with 
acute renal failure, with the order “push fluids” 
on the chart. This is apparently done because the 
patient appears to have oliguria because of dehy- 
dration, and the attempt is made to hydrate the 
patient, when already he may be a liter or two 
ahead of his output. 


Amount of Fluid Given 


The amount of fluid given to a patient with this 
syndrome must be considered very carefully. Most 
authorities will quote 400 to 500 cc’s a day, in 
addition to the output through vomiting, gastric 
suction drainage or wherever it might be. We 
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should not excede this 400 to 500 cc of fluid intake 
per day. One of the principle duties of the attend- 
ing physician in such a case is to carefully explain 
to the family the necessity of limiting fluids. Be- 
cause the patient’s mouth is dry, he’s uncomfort- 
able and complaining a great deal, and the instinct 
of the family and nurse is to give him water or 
ice chips. This intake may well exceed the limits 
of proper therapy. 


Some symtomatic relief can be obtained by giv- 
ing these patients sweets, such as rock candy, 
which increases salivation and another thing that 
can be given is small amounts of pilocarpine to 
stimulate salivation. 


Potassium has been the principal villain in this 
syndrome. Potassium is produced in the breakdown 
of protein and fat, and by the hemolysis of red 
cells. Another source of potassium is that from any 
non-viable tissue. 


This raises the question in a very sick patient as 
to whether he should be taken to surgery in order 
to debride an extensive wound in which there is a 
great deal of necrosis. Usually this should be done, 
but there is certainly a risk involved. There is also 
a tremendous risk in not removing this non-viable 
tissue because of its reservoir of potassium, 


Orange juice certainly should not be given to 
these patients. 


Electrocardiogram 


The electrocardiogram may give a very nice pat- 
tern of excess potassium, but if you’re concerned 
with potassium it should be measured by chemical 
means, or a flame photometer, as the electrocardio- 
gram is not a sensitive enough instrument. There 
are certain electrocardiographic patterns of gross 
myocardial abnormalities to which a potassium 
deficiency contributes. If a grossly abnormal ven- 
tricular pattern is present, we know that there is 
an electrolyte imbalance; but don’t blame it strict- 
ly on potassium and don’t use the electrocardio- 
gram for that purpose alone. 


that one should treat specific infections with anti- 
biotics, and not use them prophylactically. 


When a patient has gone through acute renal 
failure and suddenly starts diuresis, this is no time 
for optimism. 


This patient may die by depleting his potassium 
during the diuretic stage. Observation of the serum 
potassium is as important during the stage of 
diuresis as during the stage of oliguria. The indi- 
vidual in this stage may very well go into a ventri- 
cular arrhythmia, which can prove suddenly fatal. 


There is a great deal in this syndrome which 
makes it somewhat a disease of human error; 
someone driving too fast, someone giving the 
wrong type of blood, someone excessively dehy- 
drated during a postoperative stage. It’s a situation 
in which too much orange juice or too much ice 
may contribute to and compound the human error. 
The avoidance of these errors is our best chance 
of treating this condition without resorting to the 
more complex measures discussed earlier. 


Seminar Summary: Dr. Cecil Dillingham 


We have attempted tonight to cover the prob- 
lem of acute renal failure. Its background and 
history were covered by Dr. Berchtold, a repre- 
sentative case presented by Dr. Seitz with a dis- 
cussion of this case, and the revived interest in 
peritoneal dialysis was presented by Dr. Derby- 


- shire. We have also heard of errors in the treat- 


ment of renal shutdown, and Dr. Friedman has 
discussed the use of the newer exchange resins. 
Finally, we have heard the discussion of the more 
conservative medical management of acute renal 
failure by Dr. Kenney. 


I am inexperienced in the use of exchange 
resins, but would like to mention that in acute 
renal failure, one ion such as potassium may not 
be the sole offender, and for this reason, dialysis 
may be more complete therapy. For example, we 
have recently dialyzed two patients with chronic 


nephritis who were uremic and doing poorly. 
Without any marked change in their potassium th 
or bicarbonate we did observe remarkable clinical 


- Dr. Friedman has mentioned cation exchange 


resins, again in the way of prevention. 


If there is infection present it should be treated, 
but if an infection is not present prophylactic anti- 
biotics are not indicated. In past years it has been 
considered negligent not to give everybody under- 
going surgery, or a serious illness, an antibiotic 
prophylactically. I think the present concensus is 
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improvement; and in one instance, the patient 
was able to leave the hospital 48 hours after dialy- 
sis, whereas previous conservative therapy for 
three weeks had not seemed to be of any great 
benefit. The other patient was comatose and the 
chemistries were fairly well balanced. Hemodialy- 
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sis did result in her recovering to the point that 
she was able to leave the hospital in a very few 
days. Unfortunately, the previous uremic state 
recurred in one month. 


Peritonial Dialysis 


Peritoneal dialysis had fallen into disrepute, but 
with the newer methods as shown by Dr. Derby- 
shire in the case presented tonight and the reports 
in the recent literature which are quite impressive, 
it appears that peritoneal dialysis should certainly 
be considered in suitable cases of renal shutdown. 


It has been mentioned in the literature that the 
Kolff Artificial Kidney will not remove water. It 
seems to me that this is contrary to the experience 
of many observers, and we have observed a weight 
loss of eight pounds during a six-hour dialysis, I 
am certain that most of this represented water 
removed by the instrument. It is my impression 
that larger quantities of water have been reported 
removed with peritoneal dialysis, though requiring 
a much longer time. 


Regarding the onset of diuresis, I would like the 
pathologist’s opinion of any anatomical changes 
which might coincide and possibly help explain 
the diuretic phase. 


Discussion: Dr. Ellis 


In answer to your question, Dr. Dillingham, 
there does appear to be an anatomical explanation 
for the recovery of these patients. The basic path- 
ology here is that segmental necrosis of the lining 
cells of renal tubules and several days are required 
for the regeneration of these cells. Unfortunately, 
one does have an occasion to study such kidneys 
and see the regeneration of renal tubular epithe- 
lium. I’ve often wondered what js going on in the 
kidneys of patients anuric or oliguric for two or 
three days with recovery at this time. 


Dr. Richard Angle 


If there is a tendency displayed for serum potas- 
sium to increase in the presence of a mild oliguria 
then I think the exchange resins are indicated and 
if it rises beyond a mild increase I think it’s time 
to consider peritoneal lavage or the use of an arti- 
ficial kidney. These patients present a complicated 
exercise in therapeutics and it would be nice if all 
such patients could have an accurate intake and 
output record. This is your best means of deter- 
mining impending disaster. 


FEBRUARY, 1961 


I’ve had the opportunity to use exchange resins 
for only one patient. At about the same time, the 
patient’s oliguria cleared and in this case the resin 
was probably not necessary. I started the patient 
on exchange resins because there was a moderate 
degree of renal failure and the potassium was 
beginning to rise. I had hoped to avoid dialysis 
by the use of the resin. I don’t know whether it 
did or not. 


Dr. Dillingham 


I think that this thought is well taken, and the 
literature indicates that the use of some of the 
newer resins may at times lessen the need for more 
complex procedures. Perhaps we all have difficulty 
in determining which patients with oliguria are 
developing acute renal failure. Dr. Merrill has 
written that measurement of the urine sodium and 
urea may be helpful, in that a high urine sodium 
and low urea output suggest that the patient is 
beginning in acute renal failure. On the other 
hand, he points out that this is not infallible be- 
cause glomerulonephritis and other chronic renal 
disease can produce a similar picture. We have 
seen this in a young patient whom we assumed to 
have acute tubular necrosis, and who survived 
after three dialyses. Later on, however, she was 
found to have chronic nephritis. 


In the dilemma of postoperative oliguria, the 
“water load” with five per cent glucose in water 
may assist in the diagnosis; but if the patient is in 
acute renal failure, the test itself will increase the 
danger of over-hydration. 


Dr. Ellis 


I would like to thank our speakers this evening 
for their excellent presentations. Our next seminar 
will be about Alcoholism. 
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ORIGINAL ARTICLES 


Experimental Fetal Bone Grafts 


P. M. Overton, M.D. 
Resident, Orthopedic Surgery 
Parkland Memorial Hospital 

Dallas 


C. F. Grecory, M.D. 

Professor of Orthopedic Surgery 
Chairman, Orthopedic Division 
University of Texas 
Southwestern Medical School 


Dallas 


For almost a century the grafting of bone has 
been known to be clinically effective. Through the 
years there has been an ever widening application 
of bone grafts in orthopedic procedures; in the 
present era they are being used in the treatment of 
new and old fractures, and for filling or bridging 
bony defects. Yet the method of utilization of such 
grafts by the host and their own ultimate fate 
have been poorly understood until the last decade. 
Many details still remain elusive. 


The grafts which have been used fall into three 
categories. Autogenous bone grafts are those trans- 
planted within the same individual. Homologous 
grafts are those in which the bone is donated by 
another member of the same species. Heterogenous 
grafts are those in which the donor and recipient 
are of different species. 


Acceptance 


It has gradually become apparent that auto- 
genous bone grafts are better accepted by the host 
than any other type of graft. Autografts are asso- 
ciated with certain problems, however: the pro- 
longed operating time necessary to secure the 
graft, and the resultant additional trauma and risk 
to the patient. 


Aided by a grant from the Orthopedic Research and Edu- 
cation Foundation. 
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In certain cases there is an inability to-obtain a 
sufficient volume of autograft because of age or 
general condition of the patient. These inherent 
disadvantages in obtaining autografts, superim- 
posed on the lack of knowledge as to the fate of 
grafts, have led to the use of many substitutes, 
ranging from heterogenous bone to ivory. 


The majority of reports on such alterations has 
been confined to the use of homologous and heter- 
ogenous bone prepared and preserved in various 
manners. Most authors have claimed clinical and 
x-ray acceptance of this alternate graft material 
but offer no reliable information concerning cell 
survival in the graft or origin of new bone forma- 


tion. 


While most investigators have felt that homolo- 
gous grafts are eventually incorporated just as 
completely as autogenous grafts, a recent report 
found twice the failure rate with homologous bone 
when compared with autogenous bone (8). This 
would suggest that there is some significant differ- 
ence between the two types of graft material. 


Rejection 


The rejection of homologous skin grafts is well 
known to all of us. More recently the failure of a 
certain percentage of corneal homografts has been 
observed. Yet because of the clinical success with 
homologous bone grafts, it has been a relatively 
few years that the role of tisue immunity has been 
considered in connection. 


The establishment of a definite immune reac- 
tion in relation to homografts of bone has been 
impaired in part by the difficulty in demonstrat- 
ing serologically detectable antibodies. Consider- 
able effort has been made, using direct and indirect 
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approaches, to isolate from bone the antigens 
responsible for reactions about homografts. The 
partial success which has been achieved would 
leave little doubt that such an immune response 
exists (4,5,6,12,14,18). 


Because of the difficulty just noted in demon- 
strating the production of antibodies, the histo- 
logic response of the host tissue to bone grafts 
has been more widely used to evaluate the extent 
of the immune response. By this means it has 
been shown that most cells in fresh autogenous 
and fresh homologous bone grafts die although 
there may be survival of some cells in either. 


No cells seemed to survive any method of pres- 
ervation. Cell survival, however, is of questionable 
importance because even fresh grafts are appar- 
ently incapable of making a significant contribu- 
tion of new bone tissue (9,32). 


Host Response 


It would follow, therefore, that the primary 
difference between autografts and homografts lies 
in the host response to the bone implanted. It has 
been shown that there is virtually no inflammatory 
response to autogenous bone grafts, with the pos- 
sible exception of a fibroplastic response noted in 
some specimens when autogenous cortical shavings 


had been used (28). . 


On the other hand there is a definite localiza- 
tion of inflammatory cells about homografts. There 
is considerable variation in the degree of this 
reaction, presumably related to the degree of gen- 
etic incompatibility between donor and host. 


This inflammatory response is more intense in 
boiled, autoclaved, and merthiolate preserved bone 
than with fresh.or frozen bone.*It becomes mani- 
fest between the first and second week, reaches a 
peak between the third and fourth weeks, then 
gradually subsides over a period of weeks or 
months (26,27). 


In previously sensitized hosts homografts of bone 
produce a more rapid, intense and prolonged in- 
flammatory reaction (6,9,13). These findings are 
comparable to those experienced with skin graft- 
ing and cell transplants, and suggest a latent per- 
iod during graft vascularization and host antibody 
production followed by a state of acquired im- 
munity (1,10,22). 


Paralleling this histological inflammatory res- 


FEBRUARY, 1961 


stages of development fetal tissue specificity is of 


ponse is a varying degree of graft rejection re- 
flected by a delay in or failure of incorporation or 
replacement by the host (13,21,30). 


Heterografts evoke an inflammatory response 
similar to that of homografts except that it ap- 
pears earlier and is more intense, is initially char- 
acterized by acute inflammatory cells, is more 
prolonged, and usually leads to complete rejection 
or destruction of the graft. 


Immune Response 


That an immune response is incited by trans- 
plants of bone just as by any other tissue trans- 
plants should be of some clinical importance. 
While the final results obtained with homologous 
bone may be the same as with autogenous bone, 
autografts are always incorporated more efficiently 
during the early phases, and because there is no 
immune reaction they should give more consist- 
ently good results than could be expected with 
homografts. Unaltered heterografts are probably 
completely undesirable because of the intense im- 


mune response produced (3,26,32). 


For either homografts or heterografts to give 
acceptable results with any predictability it would 
be necessary to alter either the antigenicity of the 
graft or the immune response of the host. Since 
the latter is clinically impractical, attempts have 
been made to modify foreign bone so as to remove 
its antigenic properties. 


One of the first promising preparations, and to 
date the best proven substitute for autogenous 
bone, was freeze-dried homologous bone. Lyophyl- 
lization apparently results in less denaturization of 
protein than does deep-freezing, with a corres- 
ponding decrease in the immune inflammatory 
response (9,19,31). 


Another preparation which has been of consid- 
erable interest is “anorganic” bone, bone from 
which all organic matrix has been extracted. Even 
heterogenous bone prepared in this manner pro- 
voked no immune response; unfortunately there 
seems to be a paralleling lack of ability to induce 
new bone formation (2,11,20,24,30). 


Fetal Tissues 


Recently much attention has been given to the 
transplantation of fetal tissues; experimental work 
in this field has been encouraging. To certain 
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such low order that heterogenous transplantation 
impedes growth and development only partially, 
with no evidence of an associated inflammatory 
reaction in the host bed (7,16,17,25,29). 


While there has been experimental work on 
ectopic transplantation of fetal bone, no report to 
date was found on the use of fetal bone in graft- 
ing. The single exception to this was a case report 
in the Russian literature which stated there had 
been the same clinical success with fetal bone in 
this application as there had been with fetal skin 
grafts (23). 


Experiment 


Because of the apparent low antigenicity of 
fetal tissues and a potentially large source of fetal 
bone for clinical use, it was decided to attempt an 
experimental evaluation of fetal bone grafts. 


The donor fetal bone was obtained from near- 
term rabbit fetuses under aseptic conditions and it 
was deep-frozen until implanted. Recipients were 
young adult male rabbits operated in randomly 
selected pairs. Diaphyseal defects were made in 
the third metacarpals of each forefoot in both 
animals. 


In the first of each pair one metacarpal defect 
was left unfilled as a control and the other was 
replaced by a single piece of fetal bone. In the 
second animal one defect was filled with fresh 
autogenous graft and the other with fresh homo- 
logous graft. Thirty-two partners survived to the 
times of serial sacrifice at 5, 10, 20, 30, 45, 60 and 
90 days. 


After sacrifice the metacarpals were excised and 
decalcified in Versene, sectioned at six to eight 
microns, and stained with hematoxylin and eosin 
for microscopic study. 


In ungrafted defects progressive stages in an 
attempted repair process were observed, with no 
associated inflammatory reaction. A comparison 
of the fetal, autogenous and homologous grafts at 
the various sacrifice intervals follows. 


Five days: At this early time there was invasion 
of the nonviable fetal bone graft by mesenchymal 
buds and capillaries, and a bond of immature 
cartilage between the graft and host. Early in- 
growth of mesenchymal tissue into the autogenous 
graft was noted, About the ends of the homologous 
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grafts were areas of necrosis containing large 
numbers of polys and lymphocytes; there was no 
evidence of invasion of the graft. 


Ten days: There had been marked progression 
in the invasion of the fetal graft, which was now 
bonded to the host by mature cartilage and new 
enchondral bone. Autogenous grafts had been fur- 
ther invaded and were bonded to the host by car- 
tilage. There was no evidence of invasion of the 
homologous graft, and the inflammatory changes 
at the graft ends persisted. 


Twenty days: Invasion of the fetal graft by host 
tissues had progressed, with considerable replace- 
ment of the graft. Autogenous grafts had been 
further invaded and were now bonded to the host 
by mature cartilage and bone. A pronounced lym- 
phocytic and eosinophilic infiltration was present 
at the ends of the homologous grafts; there was 
still no evidence of invasion of the graft by host 
tissues. 


Thirty days: The fetal graft had been com- 
pletely replaced with no evidence of an associated 
inflammatory response. There was a mature bone 
bond between the host and autogenous graft, with 
further invasion of the graft. There was beginning 
invasion of the homologous graft by host tissues. 


Forty-five days: While there was no evidence of 
residual graft material the marrow in animals 
which had received fetal grafts showed a pro- 
nounced increase in cellularity, the predominant 
cell being young eosinophilic myelocytes. The 
autogenous graft was still easily detectable but 
had been further invaded and replaced; there was 
a slight increase in the host marrow cellularity. 


The homologous graft had been further invaded 
and was bonded to the host by mature bone; a 
rather marked increase in the host marrow cellu- 
larity was due primarily to lymphocytes, but a 
large number of eosinophiles were also present. 


Sixty days: In the hosts having received fetal 
grafts there was still an increase in the marrow 
cellularity, primarily an increase in young eosino- 
philes. The autogenous graft had been almost 
completely replaced; there was still a very mild 
increase in the marrow cellularity of the host, 
mostly attributable to young eosinophiles. 


At this stage the homologous graft had also 
been almost entirely replaced; the persistent in- 
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creased cellularity of the host marrow was due to 
mature eosinophiles primarily. 


Ninety days: The increased marrow cellularity 
in recipients of fetal grafts had subsided some- 
what, with maturation of the eosinophiles respon- 
sible. There was no detectable remnant of auto- 
genous graft, and the host marrow again had a 
normal appearance. Fragments of homologous 
bone were still detectable; the host marrow still 
showed an increased cellularity, due primarily to 


lymphocytes. 


In the course of this investigation several inter- 
esting observations were made: 


1. None of the grafts appeared to contribute 
new bone tissue. 


2. There was a definite histological inflamma- 
tory response to homologous bone grafts, becom- 
ing apparent as early as five days, reaching a 
peak at twenty to thirty days, and persisting 
throughout the observation period. 


3. While homografts were initially invaded and 
replaced much slower than autografts, at the end 
of ninety days the only remarkable difference 
between the two was a moderate residual lympho- 
cytosis in the marrow of the recipients of homolo- 
gous grafts. 


4. At forty-five and sixty days an unexplained 
mild eosinophilia was noted in the marrow of 
hosts having received autogenous bone grafts. 


5. Fetal bone grafts were invaded and replaced 
much more rapidly than autogenous grafts. 


6. There was a late eosinophilic response on the 
part of the host to fetal bone, becoming manifest 
after complete replacement of the graft. 


In conclusion,.it would seem ‘that frozen fetal 
bone grafts in rabbits are well accepted, being 
more rapidly incorporated by the host than either 
fresh autogenous or fresh homologous bone. 


Fetal bone does not appear to produce the 
immune inflammatory response commonly seen in 
association with homologous bone grafts. The late 
eosinophilic response incited by fetal bone is prob- 
ably of significance immunologically, but the na- 
ture of this is not known. 
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The Premenstrual Syndrome 


Analysis and ‘Treatment 


SAMUEL D. Sou te, M.D.,* St. Louis 


Premenstrual tension is a sympton which has 
become a clinical entity by definition and usage. 
Complex in symptoms, diverse in etiology, varied 
in physiology and grossly multiple in recommended 
therapy, this condition taxes the ingenuity of the 
physician both from the point of view of trying to 
understand the background of the syndrome and 
being able to treat it intelligently. 


This symptom complex usually occurs at about 
the time of ovulation and is progressive increas- 
ingly to the onset of the next menstrual period. 

Frank’ first described this symptom complex 
and called it “Premenstrual Tension.” Greenhill 
and Freed’ differentiated premenstrual distress 


from premenstrual tension by the degree of sever- - 


ity of symptoms. 


Perhaps it might be better to relegate the term 
“Premenstrual Tension” to being a symptom again 


and substitute “Premenstrual Syndrome” or some’ 


more generally descriptive term as a more ac- 
curate description of the condition. 


Many women, in the full range of menstruation 
from teen age to menopause, have varied elements 
of this syndrome at some time during their men- 
strual life. The variations in frequency of various 
symptoms are related to the source of data. 


Some reported series are women who come for 
treatment, other series are women who are inter- 
rogated as normals — nurses, college students, in- 
dustrial employees, etc.* Thus, although various 


*From the Department of Obstetrics and Gynecology, Washington 
University, School of Medicine and the Department of Obstetrics 
and Gynecology, Jewish Hospital, St. Louis, Mo. 

Presented at St. Francis Hospital, Carlsbad, New Mexico, Feb- 
ruary 29, 1 
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series report 30 to 95 per cent of women as relat- 
ing symptoms, possibly only 10 per cent require 
or request treatment. - 


Symptoms 


The symptoms of the premenstrual syndrome 
often cause a distressing impairment of the suf- 
ferer’s psychic and physical well being*. They 
occur more frequently and with greater intensity 
in emotionally unstable women. 


Numerous attempts have been made to group 
the symptoms into classifications: Organic versus 
functional; physical, allergic and hormonal’; a 
similarity of symptoms and signs of premenstrual 
tension and toxemia of pregnancy suggesting a 
common etiology’. A relationship of premenstrual 
tension symptoms to health, society and economics 
was considered in one of the first authoritative 
discussions of premenstrual distress*. These various 
modalities have been suggested as a means of 
studying this syndrome. 


The classification which defines the syndrome 
best to the author is one which groups all nervous 
and mental symptoms together, symptoms related 
to electrolyte and water retention make up a sec- 
ond group and endocrinologic factors account for 
a third group. 


There is considerable overlapping and some 
findings are difficult to fit into any category. Ner- 
vous and mental symptoms include depression, 
crying spells, anxiety, irritability, insomnia, crav- 
ings, headache, nausea, melancholy and emotional 
instability. The symptoms and findings associated 
with fluid retention include bloating, edema, mas- 
talgia, pain in thighs or legs associated with ed- 
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ema, tightness of skin, abdominal pain and weight 
gain. 


Endocrinologic symptoms and findings encom- 
pass altered capillary permeability, lowered preg- 
nanediol levels, lack of rise in basal body tempera- 
ture, dysmenorrhea, evidence of inadequate pro- 
gestational change by vaginal cytology and irreg- 
ular proliferative or mixed endometrium rather 
than secretory phase endometrial biopsy. Cer- 
tainly this list is incomplete and-in any one given 
series or in any given patient any or all of these 
symptoms may or may not be present with vary- 
ing frequency. 


Currently, the characteristic symptoms of the 
premenstrual syndrome are presumed to be the 
result of sodium and water retention secondary to 
physiologic alteration in steroid metabolism. It is 
theoretic that the deficient amount of progesterone 
in the last half of the menstrual cycle with the 
resultant over dominance of estrogen might pro- 
duce the salt and water retention in these women. 
Progesterone has been shown to have a quieting 
effect on the myometrium and when given intra- 
venously has a narcotizing effect. 


Therapy 


Many women experience this discomfort during 
the premenstrual phase but relatively few yequire 
treatment. The socio-economic and nervous ten- 
sion background of a given element of society 
will determine who requests or requires treatment. 
Obviously, education and hygiene are significant 
areas of discussion to all women from puberty to 
menopause. 


Any one line of treatment by itself has generally 
proved wanting. Psycho-therapy, water restric- 
tion, diuretics Gr hormone therapy as unilateral 
treatments are usually inadequate. The psychiat- 
ric correlation in treatment is a factor which exists 
as a constant overlay in whatsoever line of organic 


procedure is contemplated. Whether this func-. 


tional phase of the symptom compelx is treated 
by a dynamic psychiatric approach or whether 
the tranquillizing drugs, antihistamines or barbi- 
turates are employed, this element of the syndrome 
is a constantly harrassing factor. Ataraxic drugs, 
the muscle relaxants of the meprobamate series 
may be used as an adjunct to psychotherapy. 


Dehydration is a time honored method of ther- 
apy. Theophylline compounds with antihistamines 
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are suggested as being preferable to ammonium 
chloride which often is poorly tolerated or salt 
restriction alone which is often ineffective’*. 
Chlorothiazides are effective diuretic and salruretic 
drugs which relieve the water retention elements 
of this syndrome’. 


Hormone Imbalance 


The third factor concerned with treatment is 
to attempt to correct the hormone imbalance. De- 
creased corpus luteum function results in lowered 
progesterone levels as demonstrated by low preg- 
nanediol levels. Progesterone appears to have an 
advantage over the natruretic and kaluretic agents 
such as the mercurial diuretics and chlorothia- 
zide’’. Oral pregnanediol'' has been employed 
successfully. 


The premenstrual syndrome is a symptom com- 
plex which has three major elements. Sodium and 
water retention noted as edema, bloating, etc. and 
hormone imbalance characterized primarily by 
lowered corpus luteum function as evidenced by 
decreased progesterone levels are interrelated. At 
present understanding, the lowered corpus luteum 
function seems to be the more major etiologic 
element although signs of water retention are fre- 
quently the most annoying. Overlying the water 
retention and hormone imbalance is the constant 
factor of psychiatric correlation. How much of 
these tensions, irritabilities, etc. are related to 
water retention and how great a factor primary 
functional imbalance may be is difficult to assess. 

The literature abounds with evidence that any 
one phase of treatment is usually inadequate. To 
be theoretically successful treatment must corre- 
late hormone imbalance, water retention and func- 
tional psychiatric factors. 


Patients treated with medroxy progesterone ace- 
tate alone although improved, did not respond 
satisfactorily enough to be considered excellent 
results. Patients treated with chlorothiazide® are 
often relieved of water retention to a great degree 
but the final result is not all that is desired, Pro- 
gesterone in itself being moderately natruretic be- 
comes an adjunct to diuretic therapy. 


The psychiatric correlative factor is generally 
treated organically with minimal dosage of bar- 
biturates or, more recently, tranquillizing drugs. 
Thus it seems logical to treat this tri-partrate syn- 
drome with a combination of drugs suitably 
selected to alleviate the symptom complex. 
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Medroxyprogesterone acetate has been described 
previously as a potent oral progesterone-like com- 
pound which is many times as active as any of 
the other oral progesterone-like compounds avail- 
able. It is the least estrogenic and the least andro- 
genic of currently available progestins. 


A drug combination, each tablet of which con- 
tains medroxyprogesterone acetate (Provera®) 
2.5 mg., ethoxzolamide (Cardase®) 35 mg., and 
ectylurea (Levantil®) 300 mg. has been prepared 
(Cytran®)*, This combination has theoretic value 
because to the progestin has been added a diuretic 
to correct the salt and water retention and a drug 
to give a tranquillizing effect. 


To date we have treated twenty premenstrual 
syndrome patients with medroxyprogesterone ace- 
tate alone, prescribing 10 mg. daily for two weeks 
premenstrually. Eight of twenty patients experi- 
enced complete relief of symptoms. 


A second group of 50 patients varying in age 
from 18 to 53 years were treated with Cytran®. 
One tablet, and occasionally two, was prescribed 
daily from midmenstrual time to the onset of the 
next period. Forty of the fifty patients responded 
favorably. Ten patients experienced no relief. 


Eighty-three per cent of the nervous and mental 
group were improved or completely relieved of 
symptoms; seventy-seven per cent of those whose 
etiology lay with water and electrolyte retention 
were aided and eighty-three per cent of the endo- 
crine problems were satisfied with the results of 
taking the medication. 


Summary 


The premenstrual syndrome has been defined. 
Its characteristic symptomatology has been re- 
viewed and elements of the physiology of this 
troublesome complex are reviewed. In our estima- 
tion the three major etiologic elements are: a hor- 
mone imbalance; salt and water retention and a 
constant nervous system overlay. Progesterone also 
being natruretic, its deficiency may be a factor in 
the water retention. 


Therapy of the premenstrual syndrome is di- 
rected toward correction of the hormone imbal- 
ance, calming the nervous system symptoms and 
administering diuretics in an effort to relieve the 
water retention. In our experience a progesterone- 


*CYTRAN supplied by Dr. Harold Upjohn, The Upjohn Company. 
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like compound, medroxyprogesterone acetate 
(Provera®) aided forty per cent of these patients 
when given during the second half of the cycle. 
When the combination of progestin, diuretic and 
tranquillizer was administered during the same 
phase of the cycle, eighty per cent of the women 
responded favorably. 


Conclusion 


. The premenstrual Syndrome is defined. 


2. Hormone imbalance, salt and water retention 
and psychiatric correlation are selected as the 
primary physiologic factors in the etiology of 
this entity. 


3. A combination of progestin, diuretic and tran- 
quillizer is discussed. 


4. The results of administering this preparation 
during the second half of the menstrual cycle 
are described. 


5. This preparation (Cytran®) has proved a valu- 
able adjunct to the treatment of the premen- 
strual syndrome. 
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